Spacecraft

Spccifications
Weight: 2,700 kg
Size:
Pevoriar:
Lifetime: 4 years; 5 years, goal

Structural Elements

The spacecrall siructure consists of three

man sections. tho instroment seciion, thee

[T=s SrnACIres, :IIII'.; lllt' E'I.-!.'!.'.n'l'li-\.:- FECTION
Clnstruments on MSX account for appmoxi-
mately 50% of the wdal spacecraft weight,)
® frstriemend Sechiof=The instrament sec-
tion houses 11 oprical sensors, which are
previzely uligned so et arge actvioy can
b viewed simultaneously by multiple
seensors, MSY s
4 wide range of infrared, visible, and alira
violet wavelengths [rom 110 nm 1o 28 pm
The section also carmies attitede sensors

ippahile of absersatinms ai

and the bedcon recerver antenna amay,
which arc precisely aligned with the ..|| ical
inatruments. To maintain co-alignment of
the sensors, heat pipes are embedded in
the alumimam honeycomb panels o keep
the temperature even throaghout the entire
Nsrnment section. A suite of five contamination
scpisars connpioies the instrument section.

& Veress Mericlore b mmicdsctaom é_"l;||‘~|:-||l.' TRy
truss supports the large cryogenic dewar, which
contains frozen hydrogen at approximately 9 K.
The thermal design of the midsection maintains
thies cmteer shell of the clewear al ._|||:'_:|||'-,;|5'|;._I,|_-|',' A
K. The Z00-cm-long rass thermally solates the
heat-sensitive instrument section from the much
vearmer spacecralt bus, Three sides of the tmiss are
covered with multikaver insulapon CMLD 1o isolate
the dewsar from the Sun and Earth. The fournth side
is lett open to cold space for radiative cooling

o Fectromics Section (Spacecraft Bus)—This sec
Giva coanprises maindy thwe spacecraft bus; how-
ever, it also carries the warm electronics that ame o
et of all the instmments. Placement of the warm
electronics in this section mindmizes thermal dissi-
pation m the instrument section to allow the focal
plancs (o operate as cold as practical.
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5 meters long, 150 cm x 150 cm cross section
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Subsysterms

1. Amftacte Corttrol and Deterniination—1he atti
tude controd hardware consists Gf fowr ieaction
wheels and three magnetic torgue rods. Any
three of the four wheels can provide 3-axis con
tresl af the :-|'l.|l.'l.~\.'l'.l|.| Aititudcke sensors mclude
wo 3-axis rng laser gyro ."\-:l-"'\-|'i.':'|'ll"\-. a1 star Cim
erd, twor horizon sensors, five digital Sun angle
detectors, and a 3-axis magnetometer, The atti
e sensors are mounted on the inatrdment
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sensors. The sysiem achieves real-time poinling

accuracy of better than (.17 and post-processing
knowledge to 9 microradians. Line-of-sight jitter

is weld o =0 nucroradeans over instruinent e

gration durations of approximately 1 5. The

u|'-:l.-.'-.u.'|'.||'l accelerates in the tere axes thar weall
change the position of a tarpet within the ficld
of view of the sensors at 000457 with o maxi
mium velocity of 3.0°/4
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2. Porver=Two rotatable solar arrays and thedr
drives are derivatives of systems used success-
fully on the GFS amd Lkelta Star satellites. There
are four panels per armay, for a total of 120
equare feer. A bank of rechargeable mickel hy
drogen hattery cells provides power storage of
28 volis [, 50 Ah The system iz designed o
deliver up to 2.5 kW. During data collection
events, approximately 50% of the available
power is used by the Insnoments.

4. Corrpavatind areed Dala Handling System—The
syatem includes cata :'|'||:'r}'p1i-::-|1 anvd -.l-u_'u._'r}'p1i-.'.-|'|
units and two Odetics Model DDS-6000EC tape
recorders providing a data storage capacity of
4 Gb per recorder. The prime science data
stream at 5 Mby's NRZ-L can be recorded for up
o 5 howrs, o at 25 Mby's Lor 36 minates, The
data are reproduced in reverse ar 25 Mb/s in
MNRA L Format,

The data handling svstem provides 14
kb/s housekeeping webemetry, 1 Mb's real-time
sclence telemetry, variows formats at 5 Mb/s for
viersatile bandwidth allocation o different in-
struments, and a high-rate 25-Mb/s fixed fommat
ek secwrer raw focal plane array daa from all in-
Aroments sinultamesusiy,

The command system uses a radiation-hand-
el 17504 processos oo exerile real-lime or
up tor 14,000 delayed commands. In addition,
long loads can be routed o varous spacecraft
processors (e, tracking, attitude, TVISI, SBY,
and OSDP for reprogramming e oW The
commmand proccssor alsc in1r.-|q: et am -
tonoany [unction that monitors upe Lo 200 telern-
ctry points for out-of-limit conditions and ex-
ecutes commands w put the spacecrall into a
safe configuration,

4. BF Compunications—This system has two
S-band transponders, diplexers, and antenna
prabia fon command uplinok and aosoissiva wf
the 16-kb/s housekeeping telemetry and 1-Mb/s
redl-time science data. Also, the SGLS coherent
twrmarcund ranging svstem s used for orbin
tracking. This link is compatible with all of the
AFSCHN remote tracking stations around the
waorld and the ground station at JTHU/APL. The
RF system also has two X-band transmittenss,

steerable antenmas, and antenna controdlers for
downlinking the mpe recorder playback ar 25
MDD/ This link is compatiile only witli the
THU/APL ground station

- d=fhaned Beacons Receioer—The boacon reccives
ir a passive radar tracker that can acquire a tar-
et with an initsd pointing uncersanty of £3° at
a maximum range of 800 km. It provides cali
brated angle tacking with a residual eror of
0.1° rms. The antenna array contains four 18
inch parubolic reflectors with helical feeds
movted ina graphite cpoxy frame on 24-inch
centers. Acguisition mme at low signal-ao-noise
ratic is less than 12 s, Central to operation of
the beacon receiver tracker s a 4-channil
phase-comparison monopulse recetver. It wses
dligital signal processors for digial beamforming
and angle esumation, a 600-MHz direct digital
synthesizer for frequency precision and control,
amnd a unigque pilol one injection system fos
continuous phase and amplitede calibration.

Integration and Test

All work was performed in an ultra-

low contamination environment. The spacecraft
was assembled Ina Class 10,000 clean fcility ar
JHU/APL. It was tested at JHUSAPL and at NASAS
Goewrlelmeed H.p._q._'r_' Fl'rgh1 Cinter

Launch Operations

Launch will be on a Delta 1T 7920 vehicle from
Vandenberg Air Force Base. The spacecraft will be
inserted inio a S-km, polar, near-5un svnchro
T wartalt.

Management
JHU Applied Physics Laboratory
MSX Program Manager: Max Peterson

T

For more infommation, contact:
Space Dypariment
Tl (300 9535050
Fas: (20317 08511003
The fohns Hopking University
Applied Physics Labommory
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